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INTRODUCTION 


Interest in the further development of water resources for various 
uses in the Holland and Black river basins has prompted the 
preparation of this comprehensive inventory study of the quality and 
availability of surface and ground waters in the area. The expected 
increases in urban and rural residential populations, and the 
expansion of agriculture and industry will place significant demands 
on the water resources in the area. Consequently, this report is | 
intended to provide the basic hydrologic data on which rational 
planning for such development can proceed in the interest of 
protecting water resources for beneficial and continued uses. 


The inventory study in the Holland and Black river basins began in 
1976 and proceeded for three years, with major field work undertaken 
in 1977 and 1978. Field investigations were directed especially to 
determining surface and ground-water quality throughout the area. 


The report deals with the occurrence, distribution, quantity, 
quality and use of surface and ground waters. The report addresses 
general hydrologic conditions in the study area and does not attempt 
to address in detail specific situations or local issues. Topics in 
the report are presented as maps, graphs and tables, with 
accompanying explanatory notes, on a set of seven sheets: 


Sheet 1: Climate and Physical Setting 

Sheet 2: Locations of Selected Water Wells and Logs of Test 
Holes 

Sheet 3: Availability of Ground Water 

Sheet 4: Quality of Ground Water 

Sheet 5: Surface-Water Hydrology 

Sheet 6: Quality of Surface Waters, 1977 

Sheet 7: Water Resources Management 
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SUMMARY 
The study area covers about 404 square miles (1046 square 


kilometres) and is bounded on the north by Lake Simcoe and on the 
south by the Oak Ridges Moraine. The tributary basins of the study 


area are: 

- Holland River basin (230 square miles or 596 square 
kilometres) 

- Black River basin (129 square miles or 334 square 
kilometres) 

- Maskinonge River basin (21 square miles or 54 square 


kilometres ) 
- Small sub-basins draining 
directly to Lake Simcoe (24 square miles or 62 square 
kilometres) 


Surficial overburden materials in the basin consist mainly of 
lacustrine, glacial-outwash, fluvial and glacial (till) deposits of 
Wisconsinan age. Overburden deposits vary from 100 to 700 feet (30 
to 213 metres) in thickness. Bedrock in the basin consists of 
limestone and shale of Ordovician age. Bedrock surface elevations 
range from about 360 to 700 feet (110 to 213 metres) above mean sea 


level. 


The Holland and Black river basins (alternatively termed as "the 
basin") are located in the Simcoe and Kawartha Lakes climatic 


region. The Oak Ridges meteorological station is considered 
representative of local climatic conditions in the study area (Sheet 
1). The seven-year (1970-1976) average annual streamflow of nine 
inches (23 centimetres) accounts for about 29 percent of the annual 
precipitation of 31 inches (79 centimetres) in both the Holland and 
Black river basins. The remaining 71 percent is attributed to 
losses primarly through evapotranspiration (22 inches or 56 
centimetres). Average annual base flow, estimated from daily 
streamflows exceeded 60 percent of the time, is about three inches 
(8 centimetres), or approximately 10 percent of the average annual 
precipitation. 


Hydrogeologic interpretations have been based on data obtained from 
water well records on file with the Ontario Ministry of the 
Environment, on documented studies of municipal ground-water 
availability, and on results of drilling of five test holes by the 
Ministry in 1977. Most wells in the basin are drilled or bored in 
overburden and usually satisfy domestic water supply requirements 
(Sheet 2). Large-capacity wells satisfy municipal needs of a number 
of basin communities. Bedrock is usually not a good aquifer 
anywhere in the basin. 


Seven overburden aquifer complexes have been mapped in the basin 
(Sheet 3): 
the Oak Ridges Aquifer Complex 
the Kame-Outwash Complex 
the Algonquin Aquifer Complex 
Schomberg Aquifer Complex 
- The Holt Aquifer Complex 
The Alliston Aquifer Complex 
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- The Mount Albert Aquifer Complex 


Each complex usually consists of discrete aquifers that are related 
with respect to time and place of deposition of the sands and/or 
gravels that form the individual aquifers. The aquifers represent 
the most permeable materials and are separated by less permeable, 
fine-grained deposits. 


Aquifers in the Oak Ridges Aquifer Complex and the Kame-Outwash 
Complex in the southern part of the basin, and aquifers in the 
Algonquin Aquifer Complex in the northeastern section, are the major 
water-bearing formations at elevations above 700 feet (213 metres). 
Estimated yields from wells in these complexes adequately support 
domestic water requirements. Higher yields are common from the Oak 
Ridges Aquifer Complex along the southern boundary of the basin 
where a number of wells have estimated yields of up to 300 gallons 
per minute (23 litres per second). 


The Schomberg Aquifer Complex in the west and the Holt Aquifer 
Complex in the east consist of formations of buried sands and 
gravels at elevations generally between 680 and 810 feet (207 to 247 
metres). Individual well yields in these complexes are variable and 
range up to about 500 gallons per minute (38 litres per second). 


The Alliston and Mount Albert aquifer complexes contain major 
water-bearing formations at elevations between approximately 360 and 
730 feet (110 to 223 metres). Estimated yields of wells in the 
Alliston Aquifer Complex are generally high. Yields of up to 1200 
gallons per minute (91 litres per second) are characteristic of 
municipal wells in this complex serving the towns of Aurora and 
Newmarket. Yields of wells in the Mount Albert Aquifer Complex are 
more moderate and range up to about 600 gallons per minute (45 
litres per second). 


Horizontal ground-water movement in the basin is generally in a 
northerly direction towards Lake Simcoe, with deflections locally 
towards the main streams. Vertical movement of ground water 
throughout most of the basin is downward. In the Holland Marsh and 
in the low flats of the Black River, ground-water movement is upward 
as evidenced by numerous flowing wells in these areas. 


Ground-water levels in the basin indicate normal patterns of 
seasonal change; lows in summer and fall and peaks in the spring. 
Water levels in wells generally fluctuate between 5 to 15 feet (1.5 
to 4.6 metres) annually. 


Most ground water is of calcium-bicarbonate type and is generally 
very hard and highly mineralized (Sheet 4) . Total dissolved solids 
and iron contents often exceed drinking water objectives. Chloride 
and sulphate concentrations in ground water are generally lower than 
the objectives. 


Some nitrate levels also exceed the 10 mg/L drinking water objective 
and levels up to 50 mg/L are found in shallow wells in the 
north-central section of the basin, especially in the Black River 
basin north and east of Newmarket. Bacterial quality of ground 
water in some shallow wells iS poor. Ground water is generally low 
in trace metals and free from polychlorinated biphenyls (PCB) and 
pesticides. 


In 1977, there were three streamflow gauging stations in the area 
with just over 10 years of continuous streamflow data - on the Black 
River at Sutton (02EC012), on the East Branch, Holland River at 
Holland Landing (02EC009), and on the Holland River near Schomberg 
(O2ECO10) (Sheet 5). The relatively short duration of the data 
indicates only small variations in annual streamflows. 


Mean annual discharges (1971-1976) in the Black River at Sutton and 
in the East Branch, Holland River at Holland Landing are 82.8 cfs 
and 43.9 cfs (2.3 and 1.2 cubic metres per second - cms), 
respectively. These are equivalent to depths of 8.7 inches and 8.9 
inches (22.1 and 22.6 centimetres) of water, respectively, spread 
over areas upstream of the respective gauging stations. The 
combined mean annual discharge (1971-1976) from sewage treatment 
plants (STP) at Aurora and Newmarket is estimated to be 6.9 cfs (0.2 
cms), or about 15 percent of the mean annual discharge in the East 
Branch, Holland River at Holland Landing. 


Low flows from the study area into Lake Simcoe, as estimated from 
daily discharges exceeded 90 percent of the time, are about 33 cfs 
or 0.08 cfs per square mile (0.93 cms or .001 cms per square 
kilometre). Individual contributions are 6 cfs (0.17 cms) from the 
Holland, 15 cfs (0.42 cms) from the Black and 2 cfs (0.06 cms) from 
the Maskinonge and other small basins. Annual maximum daily 


discharges, with an average recurrence interval of 2.33 years, range 
between 7.8 and 10.1 cfs per square mile (0.09 and 0.11 cms per 
Square kilometre) ; with an average recurrence interval of 50 years, 
the range is between 23.3 and 35.4 cfs per square mile (0.25 and 
0.39 cms per square kilometre). 


Annual minimum daily discharges measured at gauging stations on the 
Holland, East Branch, Holland and Black rivers are 0.017, 0.052 and 
0.033 cfs per square mile (0.0002, 0.0006 and 0.0004 cms per square 
kilometre), respectively. 


The surface-water quality in the Holland and Black river basins was 
determined from data gathered at the 18 Provincial Water Quality 
Network stations. The long-term data were supplemented with data 
collected during a synoptic water quality survey (June and July 
1977) covering 70 locations in the study area (Sheet 6). 


The general surface-water quality shows large fluctuations from year 
to year, but annual trends for the individual periods of record are 
not readily apparent. This general water quality is reflected by a 
combination of six water quality parameters (total coliforms, total 
phosphorus, nitrate, BOD, total solids, turbidity). The Holland 
and East Branch, Holland rivers are relatively poorer in water 
quality than the Black River; however, the headwaters in the 
Southern parts of the Holland basin are of relatively better quality 
than downstream waters, and are of comparable quality to waters 
throughout the Black River basin. 


Water quality parameters are generally within their provincial 
objectives, except for iron, total dissolved solids, colour, and 
several bacterial, trace metal and organic parameters which exceed 
the objectives at some locations. 


The bacterial quality of waters is of significant concern in the 
vicinity of urban areas, notably around Aurora, Newmarket and 
Schomberg, where total coliforms exceed their respective objectives. 
High bacterial levels attributed to animal sources are also evident 
at many locations throughout the study area. 


Analyses for eight metals (zinc, chromium, copper, lead, nickel, 
cadmium, arsenic and mercury) in unfiltered samples indicate that 
zinc and chromium are the only two metals that consistently exceed 
the objectives at the stations downstream of Aurora. 


Analyses for 16 organochlorine insecticides, 7 triazine herbicides 
and 3 industrial organochlorines in water indicate their absence in 
the Black and Maskinonge river basins. DDT, metabolites of DDT, and 
dieldrin were detected in some water samples from the Holland River 
basin; in some cases these concentrations exceeded the objectives. 
The occurrence of organochlorine insecticides are attributed to 
their past uses in the basin and their long-term persistence in 
soils and river sediments. 

Xt Bvanch 
Endosulfan was detected at all sampled locations in the,Holland 
River basin and in all cases the total concentrations exceeded the 
provincial objective. While ethion comprised 80 percent of the 
organophosphorus insecticide residues, a total of nine residue types 
were present in the organic soils of the Holland Marsh. 


Excluding irrigation, the estimated total water use in 1977 in the 
basin was 8 million gallons per day (36.4 million litres per day), 
with 6.8 million gallons per day (30.9 million litres per day) 
withdrawn from ground-water sources (Sheet 7) . Irrigation is known 
to be a significant withdrawal use during the market gardening 
season; over 10 million gallons per day (45.5 million litres per 
day) were authorized for withdrawal for market garden, golf course 
and turf-sod irrigation. The most concentrated area of irrigation 
is the Holland Marsh. 


Sixty percent of the 1977 basin population of 80,000 persons was 
served by public water supply systems, which in 1977 delivered 4.6 
million gallons of water per day (20.9 million litres per day). An 
estimated 1.2 million gallons per day (5.5 million litres per day) 
was withdrawn through private systems to supply the remaining 40 
percent of the basin population. Approximately 2.2 million gallons 
per day (10 million litres per day) were withdrawn for industrial 
and commercial purposes. 


Impoundments associated with recreation uses in the headwater stream 
areas are prevalent on the Oak Ridges Moraine. These impoundments 
have been linked to a number of downstream surface-water 


interference cases. 


The availability of ground water for future development, the poor 
quality of surface and ground waters locally, and the potential 
effects of the elimination of the STP discharges into the East 
Branch, Holland River at Aurora and Newmarket are prominent water 
management issues in the Holland and Black river basins. 


While variable in quality, ground water in the Holland and Black 
river basins adequately supports water supplies for both private 
domestic and large municipal and industrial water systems. Most 
municipalities in the basin rely on ground water for commmunity 
systems and future planning indicates continued interest in further 
development of ground water. The aquifer complexes in the basin are 
capable of moderate to high water yields, and the area in the 
vicinity of the towns of Aurora and Newmarket is heavily committed 
to high-capacity wells, most of which draw water from deep 

aquifers. These two communities make up the high-growth area in the 
basin where the future development of ground water for municipal 
supplies will be important. 


A significant water management goal for surface waters of the 
Holland and Black river basins is maintaining and enhancing water 
quality in general. Improvements in water quality in the future are 
necessary to ensure the availability of surface water for a wide 
range of possible future uses. Methods of improving surface-water 
quality include discouraging the construction of on-stream ponds, 
especially in headwater areas, and improving controls on 
agricultural runoff. As well, the elimination of the Aurora and 
Newmarket STP discharges will improve surface-water quality in the 
downstream reach of the East Branch, Holland River. At the same 
time, it is estimated that elimination of the STP discharges wil] 


result in about a 15 percent reduction in the mean annual discharge 


in the East Branch, Holland River at the Holland Landing streamflow 
gauge, and monthly flows may be reduced by up to 44 percent during 
the summer. While the exact effects of this reduction are not 
known, it is anticipated that if any problems arise they will likely 
relate mainly to local, in-place aesthetic and recreational 
interests. 
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PHYSICAL SETTING AND GEOLOGY 


The study area covers about 404 square milos and ja bounded in the north by 
Lake Simcoe and in the south by the Oak Ridges Moraine. The main tributary 
basing aro the Nolland River basin (230 square find the Black Rivor basin 
(129 square miles), and bath flow ka Si Leeeian =a aad 
‘A diatinctive topographic featur Jk Ridges Moraine, which 
forms the height of land at the southern levation ot the Moraine in The Oak Ridges rateorological station which, for purposes of this 
13 1200 foot above moan soa level, or about 500 foot above the ‘report is connidared representative of besin climatic conditions. 
of Lake Simcoe (elevation 718 feet), The Moraine contains 
or kattios, of whieh Musselman, 


Contour af ground elevation; interval 100 feat 


arts af the basin. The best known 
jain of the Holland River and is 
\valy for market gardening 
‘overburden materials consist of deposits related to the Lote Wiscon- 
ainan ice age, Lacustrine deposits are generally abundant on (he surface. vorying 
from fine-grained deposits af clay, silt and silty sand to coarse-grained sand and 
beach and bar gravels, Glacial outwash and fluvial deposits are dominant along 
the Southern and eastern periphery of the study area, while lorge areas of tll occur 
‘long the north-south axis in the central part 
‘Overburden thickness increases from less than 100 
corner of the basin 10 more than 700 feet in the area south af Happy Valley, 
Qverburden deposits along the southern boundary in Kk Ridgos Moraine 
area are commonly more than 400 feet thick 
Bedrock in the basin consists of limestones and shal dovician age. The 
bedrock topography displays 0 prominent depressi h generally follows the 
tend of the Holland River valley Bedrock surface elevations in the depression 
range between 300 and 400 feel. A prominent bedrock high south of Auroca at 
the southern basin boundary has a local reli! of up to 200 feet above the 
adjoining valley. 
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AVERAGE ANNUAL WATER BUDGET | SUMMARY OF METEOROLOGICAL STATIONS 


Average annual stceamtiows (R) account for about 29% of the average annual 
precipitation (P) in both the Holland and Black river basins; about 71% of the PERIOD OF RECORD DATA ON RECORD 
Brecipitation 1s lost through evapotranspiration snd other water losses (ET)' AS OF 1877 am SE pe a> 
Streamflow measurements wore obtained trom gauging stations on the East ‘STATION STATION 
Branch, Holland Rivor ot Holland Landing (gauging station 02ECOO9) and on the NAME 

Black River at Sutton (gauging station 02ECO12). for which a complete set of 
current (1970-1976) streamflow records wore available. Precipitation measure- 
‘ments were obtained {rom the meteorological station at Oak Ridges for the same 
7-year period, The following 7-year average (1970-1976) water budget equation 
‘applies for both the Holland and 
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Mean annval length of growing season 
Range ot growing season Apri 18 to October 28 

The 7-year average precipitation for the Oak Ridges station i slightly less than fea ee said) cs Cok eee peomertas enn ecoetioet 
the 30-year normal of 32.2 inches. Also, approx! 15% of the a eens Mammcariccical neon Si BOS cee Scene arn ee xe bea pels eet ert peer righ iy ap digi peep tel agen) 
Sanaal funot! of S Inches mossured at the Holland ianding gouge (O2ECOO8) Cree perio cl cord in Goniparinon seth all ocr smtioon anemone! oe 
Senate of eftuent dacharges em Aurers and Newmatet Seveoge Vesiment Seen Tne onearian nition ote tevfoee fram the Ont niger stain 
f Mean daity temperature 4a47F 
{ET inthe diersnce betwntn precpitation |P) and runt NI represaca water lxsen Mean dai temper * 

in comport Tobe ov eas iy maximum wre 52. 9°F 

‘which the main component reconsidered ta be eaparnton and Wanaoiavon (ET) Mean daily cunimum temperature 35,8°F 


‘Mean snqusl precipitation 32.2 inches 
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Ridges Aquiter Complex (Tuner. 1077) consists of permeable sande 
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Waterrable contours indicate » northerly trend of shallow ground-water mover 
ment. There Is a strong dellection of thin movement toward the East Bronch 
Holland Fiver, and a similar but lees pronounced deflection towards the Mack 
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from May 1071 to December 1976 in an aquifer in the Owk Ridges An 
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water table in the spring and lower lavals jn late summer end fall, In 1972. 
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HYDROGEOLOGIC CHARACTERISTICS OF AQUIFERS 
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Probable wel yield 50-109 gatons per minute 


The Schomberg Aquifer Complex in the west and the Holt Aquifer Complex in, 
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WATER BEARING ELEVATION OF DEPTH TO SATURATED SPECIFIC CAPACITY TRANSMISSIGILITY GROUND WATER 
CHARACTER, TOP OF WATER- STATIC THICKNESS. IN STORAGE 
BEARING FORMATION WATER LEVEL 
sen ne AREA 
RANGE AV. «ORANGE AV «MAX AV. WELLS RANGE AVERAGE RANGE AV, THICKNESS 
(ty wy (} (apm tt) (gpa /") (opm) __tm)__ {181 (ga x 104) 


880-810 750 Flowing 30 005-10 02 1400-10000 $00 2-00 20 
to 


005-4 068 


’ re { 
SaaS 4 O= Lake sicor Z { 


Probathe wall vias <6 gation par mrenuste 


Protiatin wel yiakd 6 60 gations per renute 


Prctoatiin wet yh 100 gato me rien 


SS et 
ie 

ey eee Ss pea pee NOTES 
ng ere = Aquifers in the Alliston and Mount Albert are found at elevations 
betwmen spprosimataly 380 ond 730 lost The Alfaro Aguter Comps Toros, 
Uayivs Sepia n't iam gh woo acon AC 769, 693, 4204, 
4208, 7460, 8524, 8519). Considered # system of related aquiter lenses. ths 
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SUMMARY OF OBSERVATION WELL DATA 


OBSERVATION MOE WATER WELL WFLL_ = WELL_ «SURFACE PERIOD OF RECORD = WATER-BEARING — MEDIANWATER RANGE OF WATER 

WELL WELL TYPE DIAMETER DEPTH ELEVATION ASOF1977 FORMATION LEVEL DEPTH LEVEL DEPTHS 

NUMBER NUMBER (Period of Record) 

(in) (Oo) (tt) Sua End (ty (tt bolow surface) 

340 10965 Bored 48 29 981 May'71 Active Sond 2 3910250 

342 2605 Drilled 6 305 722 Feb"09 Active Coarse Sand 3 205 1037.3! 

343 10967 Bored 36 12 72 Jun?) Active Sand 5 15to 92 

627 13678 Bored 38 13 730 Now 76 Active Sand 4 2210102 

528 49y Bored 36 18 825 Nov76 Active Quick Sand 4 19 73 


' Ronge is of water levals recorded atter the start of pumping of the nearby Bradford Church Street Well (9791) in July 1970. 


METRIC CONVERSION FACTORS 
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1 gallon 

1 gallon per minute 

1 gallon per day 
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1 gallon por day por toot 

1 gallon per day per square foot 


| eublo foot por second 


2.540 cantimetron 
0.3048 matvos 
1,609 koometres 


2.690 ve 


0 kilornatvos 


4.640 hitros 
0.75760 


5.201 * 10° Wires per second 


62.01 litras per second 


= 14.00 litres per day per metre 


48.03 litres per day por equare metre 


20.32 litres por second 
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AVAILABILITY OF GROUND WATER 
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INORGANIC CHEMICALS, 1977-1978 TOTAL DISSOLVED SOLIDS 


Constituents in milligrams par litre (mg/L) 
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Ground water in the bawey moderately mineralined. The total dissolved 
solids (TDS) content of sampies ranged from 211 to 860 mg/L The mean 
‘value in 424 mg/L. High TOS values are notable new the of Sharon, 
and noth and west of 


Bale 


a 


BACTERIAL QUALITY, 1977 
MAJOR-ION CHEMISTRY 


LEGEND 
(=) wah esrmtareen ie 


Wall ip overburden more: 
than 50 leat deep 


ime 


Note All values axpronsen! in paroent 
ecqurraionts pre mition lap 
Ground water in the baaie ie 


F 
seul 


3, 
a 


Bu 
Hn 


eeaEs 


‘Samples taker fron walle 2148, 2068, S282, O44, 14466, GI, G2.GI G4 NIT 
including: Triaxing Mesbicidex: Amery Prepaene 


[cornell 


fit 
“fas 

S88. 
nbahaansnanannnanal 


Mil 


ipt 
if 


f 
i i 
#2 2 2 282beEER2 


i ill 


(HF 
Haaaaasag 
jal] 


u 
se 
ae 


CONCENTRATION 
ue 


-§ 
oeuse 


S85. 


SS2S2°3 az 


poone-o 


Cumulative monthty precipitation (inches) 
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ANNUAL PRECIPITATION AND RUNOFF 
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NOTES 


avoroge annual runolf of 8.0 inches is axtimated for stations 02ECOOD on 
hater bree Helland Reverand '026C008,026C0 bined on the Black 
River for ther respective ‘of record from 1008 te 1976 41 
1970 A portion ofthe annua ‘unotf measured ot station O2ECOOD 
to contributions trom sewage treatment plants at Auretn and 
serene or enn O2ECONG on te Noland Newt 6-8 incon for Me 
enod from 1907 10 1970 Average annual precipitation for the period from 
ToH0 10 1076 a tho Oak Rigos station, which le considered representative for 
‘ye basin, 81,0 inehes. 


ANNUAL RUNOFF DATA SUMMARY 
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* Excluding 1969; data not available 


Flow duration curves tor the long-term stations on the East Granch, Holland 
River (02ECOOS), the Holland River (02ECO1O) and the Black River (02FCOOB 
‘and O2ECO}2 combined) are generally wmilar in the highflow regions of the 
Curves but uiasimilat in the lowsllow regions. The curve for station O2ECOOD on 
he Bost Branch, Holland River a! Holland Landing, which shows the higheat 
discharge por square mile in the lowellow region of the curve, incorporates 
dixcharyes am saweage treatment plants (STP) mt Aurora and Newmarket, which 
‘ore upsiiwom of the gauge 
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‘SUMMARY OF STREAMFLOW GAUGING STATIONS: 
WITH INTERMITTENT RECORDS 
DRAINAGE DATA PUBLISHED IN OWAC AND MOE 
STATION = AREA WATER RESOURCES BULLETING 
NUMBER) (mF), 95-94-4999 "74 TN TE 
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"Vary litle information m avaiable: estimates ae bawed on data trom Statin 
ozect3: O2ECO10 covering 19,8 square miles. 
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2'No enable data; estimoion are baved on data tyom Station O2ECO10, 
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SUMMARY OF STREAMFLOW GAUGING STATIONS WITH LONG-TERM RECORDS 


DRAINAGE PERIOD OF CON. ANNUAL MAXIMUM DAILY DISCHARGES 
AREA TYPEOF TINUOUS RECORD AVERAGE DAILY FLOW 
GAUGE __ASOF 197 (et) 


STATION 
NUMBER (me) 


START END MAXIMUM MEAN MINIMUM REMARKS: 


o2rcoon = 120 joes 1909 1150 744 2.2 Regulated Flow — = a ® 
(Feb. 11765) (4 years) (Sep. 17/60) | GRIER ew Thee Toe 
o2ECo12 120 1970 Actiee 2170 a8 7.9 Regulated Flow 


(Apr 14722) {7 years) (Jul 17/74), 
o2Eco00 678 1906 Active 1300 aa 2g Nott Flow NOTES 


(Feb 24/75) (11 years) (Sep, 29/73) Frequency curves of annual macimum daily discharges show the average 
323 100 0.30 Natural Flow recurrence Intervals for specific discharges. Maximum daily discharges re 
(Aor 13/72) (10 years) (Jul 20/67) Igheat or te Black Riv and lowest fr the Holland Aver 
hcherges par square rile, bosad on the Qyy values, range between 23.3 
cete/mit and 35 4 cte/mi?, being lowest for the Black River eub-basin and 
highent for the Eaat Branch, Holland River sub-bauin. Discharges based on the 
0,53 volues range between 7\B end 10.1 cte/mi! 
‘Variations in high Nowa can be meanured by the “index of variation, defined 
98 Qo /Gy 43 where Qgo and Qy 93 a1@ Ihe annual maximum daily dacharges 
with annua recur ls of BO ond 7.93 years, respectively. The indices 
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Mean 1966 - 1976 and combined sewoge treatment plant discharges, 1971-1976 
hiro and Newark Pe 


NOTES 


Effluent discharges into the Cost Branch, Holland Rivor from sewage (reatment ANNUAL MAXIMUM DAILY DISCHARGES AND INDICES OF VARIATION 
planta (STPs) at Aurora ond Ni vat are incorporated in mensured stream: 
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month of June to Seatember STP cacharges for there months in the yours 
LO] ll 1971 to 1976 ranged botwoon 16 and 44 percent of measured tows. STP 50 $80/ 294)" 2400 35.4 3000 233 
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discharge during September wore consistently greater than 30% of the 233 0010.1 680 100 1000 
measured flows, ranging Detwwen 32 and 44 percent. To depict this relationshio, Indi. of Variation, 29 35 3.0 


tha 1976 hydregraph indicates the significance of the STP dncharyes. especially 
| during the late summer and earty fall, relative to total streamiiow in the Eost 
Branch, Holland iver at Holland Landing, 
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MONTHLY STP DISCHARGES AS A PERCENTAGE OF 


TOTAL STREAMFLOWS DURING THE SUMMER MONTHS branch, Schomberg River: Report for the South Lake Semcos Consare. Auth 


Maclaren. JF. Lid.. 1975. Report on a fill and floodline mapping study Io" the 
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{the Regional Municipality of York. 
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